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BACKGROUND OF THE INVENTION 
1* Technical Field. 

The invention relates to a device for administering an injectable product in doses. 
2. Description of the Related Art. 

A device such as the invention relates to is known, for example, from WO 97/36626. This 
device comprises a casing, comprising a reservoir for the product. Accommodated in the 
reservoir is a piston which, when moved in a feed direction towards an outlet of the reservoir, 
forces product out of the reservoir. A gear rack, which pushes against the piston, moves the 
piston in the feed direction. The gear rack is provided with series of teeth. In the casing, a 
drive member is furthermore accommodated, movable in and counter to the feed direction 
relative to the casing, said drive member slaving the gear rack when moved in the feed 
direction. For this purpose, the drive member meshes with the series of teeth in the gear rack 
via slaving means. When moved, only one of the slaving means is ever pushing against the 
back of a tooth of a series of teeth. For setting the amount of product administered by one 
piston stroke, the drive member in a front position is manually retracted counter to the feed 
direction by a set dosage path length, the slaving means of the drive member thereby sliding 
over the series of teeth and giving elastically. The gear rack is prevented from being moved 
backwards by blocking means accommodated secured against shifting relative to the casing. 
The blocking means cooperate with one of the series of teeth of the gear rack, such that the 
blocking means prevent the gear rack from being moved counter to the feed direction and 
allow the gear rack to be moved in the feed direction by giving elastically. When the gear 
rack is moved, the blocking means do not fully mesh with the tooth gaps of the series of teeth 
simultaneously. Only one of the blocking means is ever meshed with a tooth gap, while 
another is elastically bent away, pushing against the flank of a tooth. 



The alternating mesh during movement in the feed direction, advantageous with respect to 
accuracy and safety during dosing and administering, loses this advantage after a lengthy 
storage period, which from factory to initial use usually amounts to several months, or does 
not even take effect, due to material fatigue in a blocking or slaving means bent away during 
storage. 

SUMMARY OF THE INVENTION 

It is an object of the invention to assure, with great certainty, precise dosing and 
administering of the product, even after a lengthy storage period, in such a device for 
administering an injectable product in doses* 

The object is solved by the subject of the independent claims. 

A device for administering an injectable product in doses comprises a casing, comprising: a 
reservoir for the product; a piston, which when moved in a feed direction towards an outlet of 
the reservoir forces product out of the reservoir; a gear rack, moving the piston in the feed 
direction, comprising a first series of teeth and a second series of teeth; a drive member, 
movable relative to the casing in and counter to the feed direction, and slaving the gear rack 
when moved in the feed direction; and a blocking means, arranged secured against shifting 
relative to the casing and cooperating with one of the series of teeth, such that it prevents the 
gear rack from being moved counter to the feed direction and allows the gear rack to be 
moved in the feed direction. 

Preferably, at least two blocking means are provided, which do not fully mesh with the tooth 
gaps of the series of teeth simultaneously. Only one of the blocking means is ever meshed 
with a tooth gap, while the other is elastically pushed away, pushing against the flank of a 
tooth perpendicular to the feed direction. 

In accordance with the invention, at least one of the at least two series of teeth of the gear 
rack comprises an elongated tooth gap, with which the blocking means cooperating with said 
series of teeth meshes, when the gear rack assumes a starting position prior to a first 
administering. The drive member and the gear rack assume the starting position relative to 



each other after assembly and up until a first administering. Thus, in the starting position, 
each of at least two blocking means meshes with a tooth gap. By maintaining the alternating 
mesh, advantageous for administering, material fatigue in the blocking means is prevented. 

Preferably, at least two slaving means are connected secured against shifting to the drive 
member, each of them cooperating with one of the series of teeth, such that only one of the at 
least two slaving means is pushed in the feed direction against a tooth of the gear rack when 
the drive member is moved in the feed direction, while the other elastically gives on the flank 
of a tooth. By giving elastically, the slaving means allow the drive member to be moved 
counter to the feed direction and relative to the gear rack. 

In accordance with the invention, at least one of the at least two series of teeth of the gear 
rack comprises an elongated tooth gap, with which the slaving means cooperating with this 
series of teeth meshes when the gear rack assumes the cited starting position prior to a first 
administering. In this way, material fatigue in the slaving means is prevented. 

An elongated tooth gap is understood as a tooth gap which, when viewed in the feed 
direction, is longer than the other, regularly provided tooth gaps in the series of teeth, which 
will be termed regular tooth gaps in the following. A blocking or slaving means is able to 
mesh with the elongated region in a longer region than in regular tooth gaps, preferably with 
the same depth of mesh as when the blocking means meshes with a regular tooth gap in the 
blocking position or as when the slaving means meshes with a regular tooth gap in the 
abutting position. The mesh is in any event fuller than would be the case if a regular tooth gap 
opposed the blocking or slaving means in the starting position. A mesh is accordingly termed 
fall mesh when a blocking or slaving means protrudes right into the root of an interdental 
space, or when a blocking or slaving means protrudes towards the gear rack to the same 
extent as in a blocking or abutting position. 

It is particularly preferred in the starting position that both an elongated tooth gap for at least 
one of the at least two blocking means as well as an elongated tooth gap for at least one of the 
at least two slaving means are provided in the at least two series of teeth. The elongated tooth 
gap for the blocking means and the elongated tooth gap for the slaving means may be 
provided in a single series of teeth. It is, however, also possible for the one elongated tooth 



gap to be provided in one series of teeth and the other elongated tooth gap in the other series 
of teeth. 

The series of teeth of the gear rack are preferably serrated, comprising teeth which taper in 
the feed direction. The blocking and slaving means is/are preferably adapted in shape, such 
that pushing away is hindered as little as possible by friction when the gear rack is moved in 
the feed direction, and movement counter to the feed direction is securely blocked by a purely 
positive mesh. In principle, however, the series of teeth may also show a different shape, as 
long as the two requirements of allowing movement in the feed direction and securely 
preventing movement counter to the feed direction are fulfilled. 

The series of teeth are preferably provided opposite or also adjacent to each other on the gear 
rack; in principle, however, they could be provided in any region of the gear rack with a 
corresponding height offset in the blocking and/or slaving means. The slaving means, 
however, are preferably arranged level with each other, and the alternating mesh achieved by 
offsetting the series of teeth by a fraction of a pitch. The blocking means are likewise 
preferably arranged level with each other. 

The slaving means and the blocking means work in the same way to fulfil their respective 
functions, by abutting against the back of a tooth of the gear rack and so slaving or blocking 
the gear rack, and allowing the gear rack to be retracted or advanced, by giving elastically. 
They may be provided identically or differently. Elastic give is preferably achieved by 
bending a tongue extending in the direction of movement, perpendicular to the direction of 
movement of the gear rack. In principle, it would also be possible, for example, for a cam to 
be mounted, perpendicularly movable against the elastic restoring forces. 

In one embodiment variant, the gear rack is equipped with a third series of teeth with which a 
third blocking means meshes, wherein the third blocking means also does not mesh with a 
tooth gap of the gear rack simultaneously with the at least two other blocking means. 
Preferably, a fourth series of teeth is also provided at the same height on the gear rack, with 
which a fourth blocking means meshes. In accordance with the invention, the third series of 
teeth - and in the case of a fourth series of teeth, the fourth series of teeth - also comprises an 
elongated tooth gap with which the respective blocking means meshes in the starting position 
of the gear rack. 



t 

5 

In a preferred example embodiment, including a third series of teeth, the drive member 
preferably comprises a third slaving means. The third slaving means of the drive member also 
does not mesh with a tooth gap of the gear rack simultaneously with the at least two other 
slaving means of the drive member, such that it pushes against a tooth of the gear rack when 
moved in the feed direction. The three slaving means mesh alternately. If a fourth series of 
teeth is provided, the drive member preferably comprises a fourth slaving means. 

Thus, a particularly finely adjusted alternating mesh of the blocking and/or slaving means is 
possible, while still preventing material fatigue due to lengthy storage. 

O In one embodiment variant, the at least two blocking means mesh with the at least two series 

"% of teeth of the gear rack, while two slaving means of the drive member mesh with two other 

O series of teeth of the gear rack. Through the resulting alternating arrangement of the slaving 

ry means and blocking means around the gear rack, it is possible to shorten the length of the 

SJ1 gear rack and thus the length of the device. The blocking and slaving means may be provided 

« at the same height with respect to the feed direction. An alternating mesh of the blocking 

SJ means among each other and of the slaving means among each other is nonetheless possible. 

f7 The Applicant reserves the right to seek separate patent protection for the device with and 

O without the form of an elongated tooth base. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred example embodiments of the invention will now be detailled in the following, with 
reference to the Figures, in which: 

Fig.l show an injection device, comprising a gear rack with four series of teeth; and 

Figs.2 and 3 show the gear rack in detail, comprising blocking and slaving means in mesh. 



DETAILED DESCRIPTION 



Fig.l is a longitudinal sectional view of an injection device, in the example embodiment an 
injection pen. Figs.2 and 3 show a detail thereof in two longitudinal sectional views, 
perpendicular to each other. 

The injection device comprises a casing, comprising a front casing sleeve 1, and a rear casing 
sleeve 5 firmly connected thereto. The front casing sleeve 1 serves to accommodate an 
ampoule 2. Contained in the ampoule 2 is a liquid product in the form of an active substance, 
for example insulin. A piston 3 is further accommodated in the ampoule 2. Moving the piston 
3 in the feed direction towards an ampoule outlet 4 forces the product out of the ampoule 2 
through its outlet 4 and delivers it through an injection needle N. The front casing sleeve 1 is 
protected by a cap K. The needle N is further protected by a needle cap. 

The pi ston 3 is moved in the feed direction by a drive means accommodated in the rear casing 
sleeve 5. The drive means comprises a drive member 20, and a gear rack 10 acting directly on 
the piston 3 as a driven member. The drive member 20 is mounted in the rear casing sleeve 5, 
linearly movable in and counter to the feed direction of the piston 3. A lid 25, connected 
secured against shifting to the drive member 20, protrudes out of the rear of the casing. 

A dosing member 30, provided as a sleeve body, is connected secured against shifting to the 
rear casing sleeve 5, but rotatable about the common longitudinal axis. Twisting the dosing 
member 30 sets the maximum dosage path length which the drive member 20 and the gear 
rack 10 may cover in the feed direction, and so also the maximum product dosage which may 
be delivered in an injection. For this purpose, a front sleeve portion 31 of the dosing member 
30 is provided, spirally encircling at its front area, i.e. the front sleeve portion 31 
progressively falls away circumferentially from a foremost front area section, relative to the 
longitudinal axis of the injection device. The dosing member 30 maybe formed in accordance 
with, for example, a dosing member as described in WO 97/36625, and during dosage may 
cooperate with the drive member 20, as described therein. 

Dosage takes place in the foremost position of the drive member 20 with respect to the feed 
direction, in which a collar or cam 26 extending radially from the outer surface area of the 
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drive member 20 abuts a stopper formed by the rear casing sleeve 5. In this foremost position 
of the drive member 20, the dosing member 30 is twisted relative to the rear casing sleeve 5 
until it has reached the desired dosing position. In this dosing position, a clear dosage space 
remains between a further collar or cam 27, likewise extending from the outer surface area of 
the drive member 20, and the front area of the dosing member 30 opposite said collar or cam 
27. The drive member 20 can be retracted relative to the rear casing sleeve 5, and thus also 
relative to the piston 3, counter to the feed direction, by said dosage space. By pulling the lid 
25, it is manually retracted. The dosage space equates to the dosage path length for the 
subsequent administering. 

When the drive member 20 is retracted, the gear rack 10 remains in its sliding position 
relative to the casing, assumed during dosage,. It is secured against moving counter to the 
feed direction by blocking means 6 and 8 provided on the rear casing sleeve 5. The blocking 
means 6 and 8 are locking cams, each provided at a front end of an elastically giving tongue, 
and protruding radially inwards from the tongue towards the gear rack 10. Each of the 
blocking means 6 and 8 cooperates with a series of teeth of the gear rack 10 facing it, such 
that they allow the gear rack 10 to be moved in the feed direction and prevent it from being 
moved counter to the feed direction by a positive mesh. 

The gear rack 10 is formed by a rod of rectangular cross-section, provided with a series of 
serrated teeth on each of its four sides, in a front region with respect to the feed direction. In 
Fig.2, two series of teeth, provided on opposite sides of the gear rack 10 and opposite the 
blocking means 6 and 8, are designated 11 and 13. In addition to the two series of teeth 11 
and 13, the gear rack 10 comprises two further series of serrated teeth, provided on opposite 
side faces of the gear rack 10, one of which is designated 14 in Fig.l. The individual teeth 15 
of each of the series of teeth of the gear rack 10 are each tapered in the feed direction; in the 
example embodiment, the flanks of teeth are plane and oblique. The back of each tooth 1 5 is 
simply plane and points perpendicular to the feed direction and thus to the longitudinal 
direction of the injection device and of the gear rack 10. The regular tooth gaps in the series 
of teeth are respectively designated 16. 

The four series of teeth show the same pitch. Within a pitch, they are arranged in an offset to 
each other with respect to the feed direction. The offset between series of teeth is indicated in 
Figs. 2 and 3 by a, b and c. 
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The blocking means 6 and 8, and two further blocking means 7 and 9 cooperating with the 
further series of teeth 1 2 and 1 4 facing them respectively, are situated at the same height with 
respect to the feed direction at an angular spacing of 90° respectively. Because of the offset 
between the series of teeth, only one of the blocking means 6 to 9 is ever folly meshed in a 
tooth gap 16 of the series of teeth facing it, when the gear rack 10 is moved forwards. Each of 
the other three blocking means is opposed by flanks of teeth 15 of the series of teeth facing 
them, such that said other blocking means are bent away from the gear rack 10. When the 
gear rack 1 0 is moved in the feed direction, the blocking means 6 to 9 successively mesh folly 
with the series of teeth facing them in each case; overall, this results in an alternating mesh of 
the blocking means. Each blocking means elastically folly latching into or onto an interdental 
space blocks the gear rack 1 0 against moving counter to the feed direction. 

The gear rack 10 is moved in the feed direction by the drive member 20. For this purpose, the 
drive member 20 tapers off in the feed direction into four tongues carrying at their front ends 
locking cams projecting radially inwards. Of the slaving means so formed, the two opposing 
slaving means 21 and 23 are illustrated in Fig.l. In the example embodiment, the slaving 
means and the blocking means are alike in their form and function, both being formed on 
elastically giving tongues by locking cams. When the drive member 20 is moved in the feed 
direction, one of the slaving means pushes respectively against the back of one of the teeth 1 5 
of the series of teeth facing it, thus slaving the gear rack 10 in the feed direction. Due to the 
give of the slaving means and the forward sweep of the teeth 15, the slaving means slide over 
the series of teeth of the gear rack 10 blocked by the blocking means, when the drive member 
20 is moved counter to the feed direction. Since the slaving means taper off into locking cams 
level with respect to the feed direction, two of the slaving means are never folly meshed with 
one of the regular tooth gaps 1 6 of the gear rack 1 0 simultaneously. 

In Figs.l to 3, the injection device is shown in a starting position, in which the gear rack 10 
assumes its rearmost position relative to the rear casing sleeve 5 and also relative to the drive 
member 20. In this starting position, the rear casing sleeve 5 comes from the manufacturer 
folly assembled with the gear rack 10 and drive member 20, including the lid 25 and the 
dosing member 30. The starting position thus corresponds to the storage position of the 
injection device, in particular for the drive means and dosing means of the injection device. In 



the example embodiment, the injection device is a disposable pen. Reusability, i.e. replacing 
the ampoule, may however be achieved with simple modifications. 

In the starting position of the injection device, with the ampoule 2 inserted, the product dose 
to be administered in the first injection is set by the user. For this purpose, the dosing member 
30 is twisted to a certain rotational position, corresponding to the desired product dose. In this 
rotational position, the cam 27 of the drive member 20 comprises the clear dosage space from 
the opposing front area of the dosing member 30. Only the blocking means 6 abuts the back 
of a tooth of the series of teeth 1 1 in the starting position. The other blocking means 7, 8 and 
9 are pre-latched into their disengaged neutral positions towards the gear rack 10, but in the 
starting position they locate into the tooth gaps 17a, 17b and 17c, which are elongated in 
comparison to the regular tooth gaps 16. Of the slaving means, only the slaving means 21 
abuts the back of a tooth in the starting position. In the starting position, the other slaving 
means 22, 23 and 24 are located disengaged in their neutral positions in the tooth gaps facing 
them, i.e. they are not bent away in the starting position. Each of the series of teeth 12, 13 and 
14 comprises a tooth in front of its tooth gaps 17a, 17b and 17c. These teeth, which define the 
tooth gaps 17a, 17b and 17c in the feed direction, serve solely as a functional test of the 
injection device. Directly after the device has been assembled, the gear rack 10 is pushed into 
the starting position by the blocking means 6 to 9 arranged concentrically around it. 

The drive member 20 is retracted counter to the feed direction from its foremost position with 
respect to the rear casing sleeve 5 by manually pulling the lid 25. As the drive member 20 is 
retracted, its slaving means 21 to 24 slide over the series of teeth of the gear rack 10 facing 
them, the blocking means 6 preventing them from being slaved. 

During injection, the drive member 20 and thus also the gear rack 10 are moved by the 
dosage path length in the feed direction by pressing the lid 25, the gear rack 10 pushing the 
piston 3 in the ampoule 2 towards the outlet 4, and product being delivered. In the starting 
position as shown in the Figures, only the slaving means 21 abuts against the back of a tooth 
of the gear rack 10. 

In the example embodiment, the slaving means of the drive member 20 are arranged behind 
the blocking means with respect to the feed direction. The concentric arrangement of the 
blocking means and slaving means is such that they can be bent radially outwardly away from 
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the gear rack 10, against their own elastic restoring forces, according to the shape of the teeth 
of the series of teeth of the gear rack 10. In the example embodiment, each of the blocking 
means and each of the slaving means are located together, level with respect to the feed 
direction, while the series of teeth of the gear rack 1 0 are offset relative to each other such 
that the regular tooth gaps 16 in the series of teeth are located at differing heights with respect 
to the feed direction. This has the effect that there is never more than one blocking means or 
one slaving means meshed with one of the regular tooth gaps 16. Instead of this arrangement, 
the blocking means and the slaving means may also accordingly be arranged offset at 
differing heights with respect to the feed direction, and the series of teeth of the gear rack 1 0 
arranged level. The arrangement chosen in the example embodiment, however, has 
advantages for production engineering. 

By equipping the gear rack 10 with four series of teeth, savings in the overall length of the 
drive means and dosing means may be possible, while maintaining the advantages of the 
alternating mesh by arranging all the blocking means and slaving means level with respect to 
the feed direction. This may be achieved by two blocking means, for example blocking means 
6 and 8, meshing with two of the four series of teeth of the gear rack 10, and at the same 
height, two slaving means of the drive member 20 meshing with the two other series of teeth. 
By pairing the blocking means and the slaving means, the advantages of the alternating mesh 
may yet be maintained, by correspondingly offsetting the series of teeth or the blocking and 
slaving means. 

In the starting position as shown in the Figures, which is also the storage position, in 
particular for the parts of the injection device accommodated in the rear casing sleeve 5, 
namely the gear rack 10, the drive member 20 and the blocking means 6 to 9, the danger of 
material fatigue would exist for the blocking means and slaving means which cannot latch 
into tooth gaps 16 in the starting position, such that they are at least partly or, as in the 
example embodiment, completely disengaged. These blocking and slaving means would 
namely be bent away in the starting position. When bent away, the slaving and blocking 
means are elastically biased. If this condition is maintained over lengthy periods, it cannot be 
guaranteed with the necessary certainty that they will elastically bend back into the function 
position, namely the position abutting against the back of a tooth. 



The gear rack 10, however, comprises elongated tooth gaps where the blocking and slaving 
means mesh in the starting position of the injection device, which do not abut the backs of 
teeth of the gear rack 10 in the starting position. 

Figs.2 and 3 will now be discussed in combination. 

The gear rack 10 is provided on each of its four sides, direct from the front area facing the 
piston 3, with a series of serrated teeth of the same shape and pitch. These four series of teeth 
are rotationally designated 11, 12, 13 and 14. The first series of teeth 1 1 comprises individual 
serrated teeth 15 in succession, in a regular pitch and without gaps. In the starting position 
shown in the Figures, the blocking means 6 and the slaving means 21, arranged behind it as 
viewed from the piston 3, each mesh with one of the regular tooth gaps 16, such that they 
abut the backs of teeth, as viewed in the feed direction. 

Following the first series of teeth 1 1 in rotation around the gear rack 10 is the second series of 
teeth 12 shown in Fig. 3. The second series of teeth 12 is identical to the first series of teeth 
11, except for the following differences. 

Firstly, the teeth 15 of the second series of teeth 12 are arranged offset along the gear rack 10 
with respect to the feed direction by a fraction of a pitch, namely by the length d from the 
teeth 1 5 of the first series of teeth 1 1 . This offset, and the arrangement of the blocking means 
6 and 7 at the same height, means that only one of the blocking means 6 and 7 is ever in full 
mesh at any one time, in which it assumes its disengaged neutral position. This applies, but 
with one exception, which accounts for a second difference from the first series of teeth 1 1, 
namely: an elongated tooth gap 17a with which the blocking means 7 meshes in the starting 
position is provided in a front region of the second series of teeth 12. The blocking means 7, 
which in a completely regular formation of the second series of teeth 1 2 would be bent away 
from the gear rack 10 in the starting position, is also in full mesh due to the elongation of the 
tooth gaps 17a beyond the regular dimensions of the second series of teeth 12. Thus, the 
tongue forming the blocking means 7 at the front end in the starting position is not elastically 
bent. 

The second series of teeth 12 comprises a further difference in the form of a further elongated 
tooth gap 1 8a, behind the elongated tooth gap 17a as viewed from the piston 3. In the starting 
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position, the second slaving means 22 of the drive member 20 comes to rest unbiased in this 
further elongated tooth gap 18 a. The meshing sequence of the slaving means 21 and 22 
corresponds to that of the blocking means 6 and 7. 

Following the first series of teeth 1 1 via the second series of teeth 1 2 further in rotation 
around the gear rack 10 is the third series of teeth 13 shown in a longitudinal sectional view 
in Fig.2. The third series of teeth 13 is provided with an elongated tooth gap 17b and a further 
elongated tooth gap 1 8b in which the third blocking means 8 and the third slaving means 23 
mesh in their respective neutral positions, i.e. unbiased, corresponding to the fitting position 
in the starting position. 

Following the third series of teeth 13 in rotation, further around the gear rack 10, is a fourth 
series of teeth 14. Like the second series of teeth 12 and the third series of teeth 13, this 
comprises an elongated tooth gap 17c and a further elongated tooth gap 18c with which the 
fourth blocking means 9 and the fourth slaving means 24 fully mesh in the starting position, 
and therefore without biasing the tongues carrying them. 

The elongated tooth gaps 17a, 17b and 17c are arranged at the same height in accordance with 
the arrangement of the blocking means 7, 8 and 9 meshing with them in the starting position. 
The same applies to the further elongated tooth gaps 1 8a, 1 8b, 1 8c, likewise provided on the 
gear rack 1 0 at the same height with respect to the feed direction. 

The elongated tooth gaps 17a and 18a are formed differently. 

The elongated tooth gap 17a is formed by leaving out one tooth when casting the gear rack 10 
or by subsequently removing a whole tooth 15, 

The further elongated tooth gap 1 8a is formed by removing only part or casting only part of a 
tooth, such that the second slaving means 22 meshing with the elongated tooth gap 18a is 
located nearer to the nearest back of a tooth of the second series of teeth 12 counter to the 
feed direction than the first slaving means 21 is to the nearest back of a tooth of the first series 
of teeth 1 1 counter to the feed direction. The back of the tooth in the second series of teeth 12 
closing the elongated tooth gap 1 8a is nearer to the piston 3 than the back of the tooth in the 
first series of teeth 1 1 closing the meshing tooth gap 16 in the starting position. Thus, when 
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the drive member 20 leaves the starting position for the first dosage, the second slaving 
means 22 abuts against the back of a tooth in front of the first slaving means 21 . 

The third series of teeth 1 3 is illustrated in the region of its elongated tooth gap 1 8b in detail 
beneath Fig.2. The elongated tooth gap 18b is formed by the middle tooth of three teeth in 
sequence not projecting as far from the gear rack as the two regular teeth 15 adjacent to it. 
The middle tooth is truncated and designated 19b. It is formed in such a way that the slaving 
means 23 is located against a flank of the tooth 19b in the starting position, with at most a 
slight bias, and preferably no bias. In this way, the back of a tooth remains in the elongated 
tooth gap 1 8b on the tooth 1 9b formed in this way, at a height of the gear rack 1 0 at which the 
back of a tooth would similarly be located if all the teeth of the series of teeth 13 were formed 
completely regularly. The slaving means 23 is able to fully mesh with this elongated tooth 
gap 18b over a length L. The other elongated tooth gaps 18a and 18c for the slaving means 22 
and 24 are formed similarly to the elongated tooth gap 18b, although their lengths L are 
shorter than that of the elongated tooth gap 1 8b. 

The blocking means 6 to 9 do not project as far into the tooth gaps 16 as the slaving means 21 
to 24, once they are fully latched onto the gear rack 10. 

The elongated tooth gaps 18a, 18b and 18c could equally be formed by simply omitting a 
tooth, i.e. they may be formed like the elongated tooth gaps for the blocking means. The 
elongated tooth gaps 17a, 17b and 17c could be formed by retaining a truncated tooth, 
preferably in the manner of the elongated tooth gaps 18a, 18b and 18c. It would be just as 
possible to swap the configuration. The form of the elongated tooth gap shown in the example 
embodiment, for the slaving means on the one hand and the blocking means on the other, is 
however the preferred form. 

In the starting position, the first blocking means 6 blocks the gear rack 10 from being moved 
counter to the feed direction. In this starting position, the product dosage to be administered 
with the next injection is first selected using the dosing member 30 shown in Fig.l. Then, the 
drive member 20 is retracted by the dosage space corresponding to said dosage, the slaving 
means 21 to 24 thereby sliding over the teeth 15 of the series of teeth facing them in each 
case, the offset of the series of teeth ensuring that the slaving means 21 to 24 successively 
latch in regular alternation, as a result of which a number of locking procedures occur within 
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a pitch for each single slaving means. In the rearmost position of the drive member 20 
determined by the dosing member 30, it may be guaranteed with far greater certainty that at 
least one of the slaving means 21 to 24 will latch than would be the case with only one series 
of teeth and one slaving means. This also correspondingly applies to the cooperation between 
the series of teeth and the blocking means 6 to 9. When the drive member 20 is moved 
counter to the feed direction, and also when the gear rack 1 0 is moved in the feed direction, 
one each of the slaving means and the blocking means fully meshes in turn, and thus in 
slaving mesh and blocking mesh respectively, each latching into an elongated tooth gap in the 
starting position. Directly following the starting position, this is the slaving means 23, 
cooperating with the third series of teeth 13. Due to the simple form of the tooth gaps 17a, 
17b and 17c, the blocking means 6 is the first of the blocking means to undergo blocking 
mesh, when the gear rack 10 is moved for a first administering. 

In the foregoing description a preferred embodiment of the invention has been presented for 
the purpose of illustration and description. It is not intended to be exhaustive or to limit the 
invention to the precise form disclosed. Obvious modifications or variations are possible in 
light of the above teachings. The embodiment was chosen and described to provide the best 
illustration of the principals of the invention and its practical application, and to enable one of 
ordinary skill in the art to utilize the invention in various embodiments and with various 
modifications as are suited to the particular use contemplated. All such modifications and 
variations are within the scope of the invention as determined by the appended claims when 
interpreted in accordance with the breadth they are fairly, legally, and equitably entitled. 



